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This study investigates the perceptual processing ’ 
gavabi idtten by analysis of eye movement of childrep.from dirfering 
bs ri of field independence/dependence. Forty nine field independent 
( girls, 26 boys) and 36 field dependent (19 girls, 17 boys) 
‘children in third grade were analyzed as they viewed either seven 

, @ynamic or seven static segments from the Children's Television 

: Workshop program. It Was hypothesized that both good readers and 
, field indépendents would exhibit more sophisticated scanning » 
‘ strateqies and that the dynamic) mode of presentation would result in 
significant eye movement differences from those: exhibited in the 
static mode. Regression analyses revealed that eye movements were 
rather stimulus specific. Supplantation of mental operation by the 
stimuli was also ah SADOE Ean, consideration of this study: 
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This part®ular study was designed to investigate differences in atten-_ 


tion demonstrated by field independent and: field dependent children as 


‘they, viewed fhe reading prggram.The Electric ‘nities It was felt, in ‘ 
doing the research, ‘that eye movement analysis eeaka Land insight into 
_ the sateeneeiatl processing capabilities of children with sa peceeie yesets 
of £1eld~independerice-dependence. Not only jhas little been done invest- 
igating the eye movements characteristic of attentional processes within 
this cognitive style done but also no aeevtods atten has ben made 
. assess the effects of media-related variables as they may or may not 
{nfluence attention. ede the ee question sige led: 46 another di- 
mension of this investigation -‘i.e. examining the effect bhagthe quality 
of novemeet may have on structuring a stimulus field for the viewer. 
The interactionist approach, eee into deeount eoeies and variables 
of learning, the learner, production principles and variables, and the 
structure of thé) learning task seems to be the direction that research 
in educational television is now taking. Recent seas (Salomon & © 
Snow, 1968; Snow and Salomon, 1968; Salomon, 1972; Salomon & Clark, 
1977) in.the field have stressed the value of investigating how elements 
of an marchertsant or sc iintine ppawentabion ought ms be conceptualized . 
in terms of their interaction with person-related variables. Anderson ‘ 


(1972) stated '"'... there should be a conscious attempt to link pro- ; 


duction techniques to specific roles they might play in aiding part-, 


‘ 


: icular types of learning with specific types of behavioral objectives" 


“Xo 61) 5 For the purposes of this study, one might add‘"for particular 
types of learners". . ‘ 


rs 
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In his work describing the processes of the foveal and secinnesal 
ehatens as they relate to veneers Neisser (Mackworth & Bruner, 1970). 
% specifies the,means by which an individual constructs a visual field. 
. This process of ‘analysis by synthesis' is very much dependent on the 
nature of both the individual and the functions of the! field they ate 
ad viewing. It has been demonstrated (Mackworth & Bruner, 1970; Mackwor th” 
& Morandi, 1967) that as the individual davemavs from one bound by a 
display to a more ai ffaeantinted, teeisitng’ being, that their eye move- 
ment fixations reflect to \some extent this developmental shift in per- 


Wes 
eptual processing. Eye movement indices lend insight into the nature of 


scanning strategies characteristic af the most unsophisticated,’ frag- 
mented searches to those strategies described as-proficient, and 


a 
analytical (Vurpillot, 1968). 


. peavey then, "perception is a selective process which enables one to 

. distinguish signal from noise (Mackworth & Morandi, p. 550). Doing so, 
the ‘learned’ eye attends to only thos stimuli in a field that will 
supply the cognitive sttuctube with essential information in order to 
make judgments and hypotheses. But what of individuals whose cognitive 
sty¥es are sock tae screening of incoming information is not limited to 


NX : \ 
only relevant details resulting in 'wneducated' searches of stimulus 


¢ 


| toplays? Can naterials be 80 “developed r.) assist them in attending 
’ \ ' , oo ey . . \ 
- : relevant aspects of a stimuli. white ignoring those nicer hl ‘net Supp ty . 


. dedesuary ‘information? es ee ve Pe we we a 
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How can the scanning strategies ‘of: tetd-indbpendencs and teld-depend- : 


Rs 8 a Pe 


- ents. be ileseribed in terms ‘of eye novenent indices and by So doing 3 . 
eee gts 
“contribute to’ understanding possible. ditferénces in the. perceptual: eos “ 


a 68 s 


cessing of these individuals? Previous resedrch (Mock, 1975; Sadanee.: 
1974; Wolf, 1971; Gould & Dill, 1969; & Tae ASB) has demonstrated 
that eye movement sats is indicative of the effect that certain stimulus 


variables ‘and’ MOREE $e presentation can have on attentional processed, | 


NS 


How then does the composi tian ofa stimulus” display, in terms of - the: - 
* effect of motion on the screen, ‘in fact aid dice in need of restric- 
- turing a ‘fleld a highlighting the salient/ ari and information-loaded cues? 
Finally, can eye 3 covenant behavior ue attributed to individual aidvox 
stimulus characteristics? : 
oor Pe . ate a 


, AS one dimension of the research, the variable of@field-independence- 


d@ependence was chosen as a persoh-related factor whose characteristics 


have rarely been deScribed by means of eye movement “research. 


‘Ordginally defined by Witkin (1954, 1962, 1964 & 1977), the concept 


field-independence-dependenice has, been used to describe how individuals 
perceive stimulus arrays which require being able .to pick out of context 
relevant information. Witkin used the terms 'field independence' and ° 


"field dependence’ to describe an individual's mode of perceiving parts 


qT 


within a larger seins hus’ gtructure.: as ind an Heragpelstiae’y Bee ‘ 


ete 


: pret. a relevase atiuitus’ and, ehus overcome the influence pe an enbedding 
° ~ oak “dontéxt (1962, Re Dee Field dependent | individuals find se™aisficule, f 
re Pa ia overdo, the inf luetc ‘of a bis sears eteld ye to separate an item 
- : ; ai from on context” (19627 a. L 
as a a na ye 


‘ . . ~ , : a 


Pteld articulation fuvitives both, the abilit to analyze and to structure / 


7 


; the ‘visual field, whereas field dependent” udividuals are at the mercy. 


of the existing organization of a stimulus array by their inability to 
impose. their cognitive structure, upon it. ~ Field independent persons 


prefer 2 a more structured ‘stimulus presentation. As Witkin points out, 


- it is how the material. ta organized for individuals, that determines :*. 


whether optimal learning takes place. For field dependents this means or a 
ordering the stimulus figures. Eye movement indices are used in this | 
akudy to describe whether a dynamic or cinta stimulus actually aids 6s 
field dependents in overcoming their perceptual disability = sieueenetas 
the presentation for them. _ car 

a - , ‘| 
Two studies are cited in the iepaceenee on the topic of eye movenents ee 
pista. Unagucndence deveudanie. Conklin, Muir & Boersma (1968) found 
significant differences wabgune: Kista tancvaaaiae and field dependent 
children on track length and information search when performing the 


picture completion task of the Weschler Intelligence Scale for children. 


\ 


& 


s 8% 


~. learners. 


~~ S 4 
js eey describe field independent children - as paren more analytic 


‘, 


ee patterns. In auppart of Witkin's findings, BEGEaNE Bude, 


“Wilton & Barhan' 8 (1969) eye movement study revealed that field file 


’ pendents do dnitaca spend: ‘pore tine attending t to areas of high information | 


‘ 


‘content. _ Ke ee de? Fae 
Fs : 
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Fe . : e A : 
Although there are no studies to date wbéch have utilized’eye movement 


ius Leumentensen in seopar ene the Looking behavior of field independent 
and fleld dunmagate persons ts relation to television viewing, cece: 
appears to. be no reason why individual aiffetences in overt perceptual 
“pronseaing of, these individuals cannot ‘be described ‘by this means. ° 
’ This audy aie investigates the extent to which mode of stimulus dis- 


"play helps or hinders the perceptual Late individual learners. 


In the line of formative research, the eye movements of .field indep- 
endent and field dependent children were analyzed as they viewed either 
seven dynamic or seven.static segments from the Children's Television | 
.Workshop program The Eléctric Company. Field research of Epes nature 
Provides an interesting way of examining professionally-produted tele 
vision segments as they affect a viewer's attention to particular visual 
elements on the screen. Research of this sort am insight aBee the 


effects of instructional devices used -to BtEEREE and maintain attention 


toa vifuat la Such dntocwation is useful to producers and 


. 


_ educators alike as they design programs to meet the specific needs of 


. 
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- Th independent variables of field- uindapmadinte-dependsude and mode of 

| st mulus stenentation (dynamic - versus static) were examined as ‘they con- 
tr buted to five eye movement indices - orientation Bias to target words 
~ (OR ENT) , nunomitaga of fixations on target word (FIXATION), percentage 


of -time ‘on target (TIME), percentage of left-to-right movement (L +R), 


and Average duratién of fixation (AVERAGE) « \ These eye movement measures 
fiers been uaed Gs past suidiee- ta peovide information as to the nature 

of ..th interaction between an individual and a stimulus presentation. “For 
the p rposes of this research, they are used to describe the nature,of 


indivifual differences in attention to target words on the screen and the * 


_effects of movement, or lack thereof, in the stimulus field. 


\ ’ a ‘ 


It is h pothesized that due to their more proficient employment of per- 


ceptual_ processing strategies as demonstrated by their skill in tests of 

eitdchtterandancedaperidedcs; that field independent subjects would . 

oss exhibit \f4ster ortentation times, a larger seveeitiee of fixations, time, 

and t ? R L dannang patterns on target plus shorter durations of fixations. 
a : \ 


Basel on pabt literature suggesting that movement on the screen is a 


potent ‘cue B device that may in fact aupplane mental operations, it is 
» ‘ 

also. hypothess ae that the dynamic presentation would yield similar 5 

movement-rela * _ as those described for field- independent 


a ie 


f 


the subjects into their respective groups resulting in forty-nine field 


1972). 


bad ~ 
* , 


ame eye movement patterns of eighty-five subjects were monitored by- 


means of a acs mies Eye Movement Recorder (Model V-1164-1) aod re- 
corded on a PDP-9 SOSPEERE The subjects included forty-two boys “and 


forty-three piviis in third ‘grade, They were administered the Children’ ee 


‘Embedded Figures Test salbeies Ottman, Raskin, and Kkrp, 1971) prior to cs, 


having their eye movements examined. A mean ‘split was used to divide: 


independent subjects (24 girls, 25 boys) and thirty-six, field dependent 


BUDTECES (19 girls, 1 uy boys). : e 


ty Si 
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Subjects were randomly assigned to either a’ dynamic or static stimvlus 


‘ 


mode condition. Each stimulus. presentation consisted of seven segments 


from The Electric Company. The static presentation was produced by 


a 
‘ 


'freezing' the moving, segments and utilizing the same voice track. 
ce. 2 4 7 eo m & 


The raw eye movement ‘data was reduced with respect to the location of 
: ¢, he : , 


N 


: . 
the 'target' words and the called for eye movement measure. , The 


~ 


resultant data was then analyzed uging a’ regression procedure (Seryice, 


mang... 


: Results 


Regression soniyses were calculated for each segment (referred to as 


. 


ALL) as well as analyses averaged over all segments poRecher (MODE- 


AVERAGE). “Further analyses. were also ‘performed on data gathered in the 


a 


+ (PF a 5018s 9 4.05) , ‘ 


early seconds of a segnent's exposure (INIT). * Of interest here were 


. t. = 
those results related to the ‘nain effects of £441d~jndependence-depeni- 


ence (CEFT) and presentation mode (PRES). The interaction eer x “aaa 


was also examined. . ia 


_ Field eo individuals oriented significantly faster to target 


words for ALL-MODE-AVERAGE dave (F = 4. 74: os. 05). This finding is . 


opposite to , that hypothesized. For individual segments 1 RO significant 


, 
° . 


orientation time differences existed between field independent and field 


- ' \ 


Pt 
dependent subjects. Data for one segment resulted in significant 


differences in percentage of fixation time (F = 4.07;'p<.05) thus . 


supporting the hypothesis. As far as percentage of time on target and 

percentage of left-to-right fixations are concerned the data did not con- 

firm the direction, hypothesized. On the eye movement measure related ] < 
‘ 4 


to duration of fixation, the hypothesis was confirmed for data on one 


particular segment (F = 4.46; p 2.05) and across all segments together 


’ 


Orientation dimag were equivalent in both the dynamic and static . _ 
stimuli. One segment resulted in significant differences in skates 

of fixation on target for both early. (INIT) and total segment (ALL) 

data (ALL-F = 4.47; p <.05; INIT-F = 6.34; p<.05). Data wpevaved over * 

all the segments did not reveal dust the dynamic stimulus led to a 


‘ 


larger percentage of fixations on target as Hypothesized. Significant 


.differences for time on target, albeit opposite to that hypothesized, 


_—- 
co 


5-0: 


. 
© as ‘ 


‘ 


were found in. one segment where the static stimulus yielded a larger 


percentage (F = 8.65; p<.01). Early data on one*segment resulted in 


-gsignificant differences in directional attack in support of the 


> - | 
hypothesis (F = 19.61; p <.001) while early data on icine segment | 
= | 

| 


revealed larger duration of fixation in the static mode as hypothesized 


(F = 6.35; p<.05). ; ‘@ 


. 


; The interaction of Oy ee ALOE eaey ame and mode of present- a: 
: ation (CEFT x PRES) ranieed Tr very few Honnbiaeis effects. -The 

‘implications for these and the main effect findings are discussed in the Ne 
following section. Percentage ofy thme on target varied significantly 


4 
with level of field-independence-dependence and mode of presentation 


° / 
for one’ particular segment (F = 10.08; p<.01). Buahege Satatien. PF 
fixation data resulted in a significant two-way interaction for another 
segment (F = 5.54; p <.05) and for MODE-AVERAGE fides (F = 3.80; bier ey, 
In the former larger durations are exhibited. for field independents 

_ viewing the dynamic stimulus and field dependents in the static con- 


TARA ey 
dition while the opposite held true when data was averaged over all 


\ 


segments. 


Discussion : 


\ 


It is indeed difficult to explain and infer from data that results in 
so few significant findings. However these results do have some 
implications for both educators and‘producers of instructional materials. © 


At one level they are indicative of the attentional processes related to 


individuals possessing differing levels of ability to OMe r conte embeddedness 


in a stimulus field while at another level’ the results demonstrate the 


effect that motion as a cueing device may have on attracting and maintaining 


attention to relevant stimulj in a display. , 
“6 ‘ 


, ¢@ 


_It would fare that’ overall field independent (addviduaie*d> not gen- 
+ 

_erally differ from field dependents in terms of the eye movement patterns 
uritiees in this study. This may be due to the fact that the stimuli 
themselves may have not baag coiacs or embedding enough thus enabling 1 
“ fteld dependent children to pick out bik areas of relevant information 

on the screen. Such an interpretation may also account for the Taek of 
significance allotted to the mode of presentation results. The dynamics ~ 
- stimuli were not essential to the structuring of the field. This may have 
‘been due to the fact that the stimulus displays themselves were not that | 


overwhelming to begin with. ° q 


. 


The results suggest bist overall the targets were quite distinct from 
the background; so much so that field Jesshdene chridPen had no trouble 
in finding them quickly (ORIENT). Lack of significance may have been 
due to lack of stimulus complexity, ‘purposeful’ production resulting in 
mental supplantation (doubtful possibility however based on mode of pre- 
‘ sentation results) ,gand simply lack of differences in the looking 
behavior of field-independents-dependents on these eye movement inatead. 
Contrary to what was hypothesized, field dependent children oriented | \ 
significantly faster to the target words when data across all segments 
was examined. These results lend further support to the possibility 


that overall the targets were quite distinct from the background giving 


s 


‘mature of the 


we . . ~~ * F : : v 
. Necessary. ; “N a Se bg Bite ase ; ; , 
. ; . we . 


qovénent, became P india peauente feature of the segments; "Where signif- 


~ took place ought to be pursued in future ‘research of this sort. It seems 


* atte 
field. dependent children no trouble in finding them. ; — 


x 
. ‘ ‘ 


Generally the results were rather ie aaa However ne question 


still arises as to the dagres. to which person=related and stimulus . 


related facto Peculiar to these segments may have soukii buted to the 


\ 
sults found in this study, Further investigation is 
The shorter duration of fixations involving ‘field independent subjects 
(at. least in one “segment and MODE~AVERAGE data) seem to support a field * s 
independent sampling process. Such a finding suggests that, sharecter= 
istic of their’ style of ‘procheping information, field independent ee 


th Be 


‘individuals spénd time Senile’ target with non target “areas as: pr 


pos 


attempt to find meaning within the context of a-stimulus: ee 
Riis | ; a ha On ys 
ha ih an ae 
ba os 4 | ee (is 
The results involving mode of stimulus presentation (dynamic versus 
static) also a to be’ rather stimulus specific. Again nals possibility 
“exists ‘that the stimulus displays ‘were nat a enough. me that 
e oe P ‘ eS . + 3 : s 
icant findings do.exist (e.g. in an: anifated segment involving letters 
noving in:a left-to-right fashion the results ought to be examined and Ht : ‘ 
probed further to assess how they may interact effectively with persons 
possessing different ‘cognitive approaches to a task. The ‘strength of 
: Aaa encod ak: a2 
the auditory channel may have diminished differences between the dynamic s 


and static presentations. The passibility that auditory supplantation 


~ likely that the eee channel acted as strongly as cues as to where 


to look. The general lack of significagt CEFT x PRES parerectious in 


this dapeiautas study negates any evidence of visual supplantation having 
\ te ne 
occurred, -The variables seem to have acted quite fadermadentiy of wach 


¢ 


other in terms of the attentional ‘measures employed in ‘thts research. 
i . 


é 


af was hoped in doing this study that aie a sical: versus static 


2 te 


: sicnenen: in the manner produced for this. ‘eacearch would eliminate some 


of: the pitfalls ‘of éomparing two or-more distinct modes of stimulus 


presentations 4s had been done in the past. Le was felt that such a e. 


at 7 BA eo. . 
study would lend insight into the elements or code of one medium, 


Pa ‘ ~ 


namely television. The results suggest that movement’ was not ‘necessarily » 


an aid to particular: field~independent-dependent groups. 


ws =RpRATE from this study that’ the task and its inherent rca were . 


what made light:‘of the cognitfve style differgnces individuals~ possessed. 


Runehe® study 3 these stimulus-specific. elements is pone direction for 


« 
. « 


future research into the code or Syne of a particular medium (Olson, 


1974). uA 


‘oN 


Eye movements, as Saalatitne indicators, can servé.a nEDee function to... 


both ‘those, interested in instructional design ati individual differences. 


 eeootak Ehat qualities of *a stimulus | Steldomey, © evoke certain’ i movement 


: responses in individuals, instructional packages cannot only ‘be SesaeHen 


to take advantage of fiese attention-getting’ and mabntaining devices, 


but can also be paced according to the perceptual style of individual 


- 
¢ 


information processes. Application of theory into practice is not 


pimited solely to-the ‘medium of television but can be applied to other 
= a : - ; 7 


~ 


- methods of communication (including the teacher) that are available in 


~ 


. 


the teaching-learning environment. 


uv 


- Anderson, C. In Sefftch of a Visual Rhetoric for Instructi¥mal T.V, 


hives 


. Mackworth, N.H.-& Morandi, A. The Gaze Selects Informatfon Details i 


References | 


\' Audio-Visual Communications Review, 1972, 20, 43-63. ( 


Badanes, R.» An Examination of the Effect of Action and PrintQuality 
_ im Cartoon Segments on Eye Movement Patterns of Good and Poor 
Readers. University of Toronto, 1974. ae "one 


Boersma, F., Muir, W.. Wilton, K. & Barham, R. Eye Mevesitts During © 
Embedded Fisuren Tasks. Perceptual and Motor E Skills; 708, 28, 
271-274.. 


“Conklin, R., Muir, W., & Boersma, F. Field eet et 


“and Eye-Movenent Patterns. Percepruss and Motor ESHA wees & 
26, 59-65. 


Gould, J. and pilt, A. ru Cinrenaee Parameters and d vetted Dis- 
“ crimination. Perception and Psychophysics, 1969, 6, 311-320. 
SPS LS 4 ai 


Within Pictures. “Perception and Psychophysics, 1967, 2, 
(547-552. l ’ 


Mackworth, N, & Bruner, J. How Adults and Children Search and 


" Recognize Patterns.’ Human Development, 1970, 13, 149-177. 


J 


Mock, Po The Relationship of Audio Visual Attention Factors and Ris 
uit Reading Ability to Chilgren' s Television-Viewing Strategies. ; < 


Unpublished Doctoral Dissertation, Ufiversity of Toronto, 1975. 
Olson, D.; Introduction. Media and Symbols: The Forms of Expression, 
. Communication, and. Education. N.S.S.E. Yearbook, Chicago, 
1974, 


Salomon, G. & Snow, R. The Specification of Film Attributes for 
+ Psychological and Egucational Research Purposes. Audio Visual _ = 
Communication Review, 1968, 16, 225-244. ; } 


Salomon, G. Can We Affect Cognitive Skills Through Visual. Media. ° 
Audio Visual Communication Review, 1972, 20, 401. ~ 


Seino, @. & Clark, R. Rencaniniie the Methodology. of Research on : 
Media and Technology in Education. Review of Educational N 
Research, 1977, 47, 99-120. “5 


Service, J.’ A User's Guide to the Statistical Analysis System. 
Student Supply Stores, Raleigh, North Carolina, 1972. : 


Snow, R. & Salomon, G. Aptitudes and Instruct¥onal Media. Audio 
Visual Communication Review, 1968, 16, 341-357. 


Tinker, M. Time Relations for Eye-Movement Measures in Reading. The 


i Journal of Educational Psychology, 1947, 38, 1-10. 


Vurpillot, E. Development of Scanning Strategies and Their Relation 
to Visual Differentiation. Journal of Experimental Child 
‘Psychology, 1968, 6, 632-650. 


‘o. . re 


Ns, 4 
Witkin, H.A., Lewis, H.B., Hertzman, M., Machover, K., Meissner, Po: 


& Wagner, S. Personality Through Zerceptton. New York, 
_ Harper, 1954. 


Witkin, H. A., Dyk, R.B., bateeudc: H.F., Goodanough, D.R. & Harp, S.A. 
Psychological Differentiation, Studies \pf Development. John - 
Wiley and Sons; Inc., New York, 1962. 


° 


BStRIG H.A.™~ Origins of Cognitive Style. In Constance Scheerer (Ed.), 


Cogmition, Theory, ‘Research, Promise. New York, Hanper iin 
Row, 1964, 172-205. . 


Witkin, H.A., Oltman, P., Rasking, E., & ar, S. Manual-Embedded ~- 


Figures Test, Palo ito: Consulting Psychologist Peet In¢é., 
1971. * . 3 ~ 


Witkin, H., Moore, G., Goodenough,’ D., Cox, P. field Dependent and - 
Field Independent Cognitive Styleq and Their Educational 
Implications. Review of Educatio Research, 1977, 47, 1-64. 


Wolf, W. Perception of Visual Displays. Vie Lewpoints 1971, 47, 112« 
‘140. 5 


